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by a Mad ^og, or hot Fomentations, might be of 
greater Service than cold Applications: For a cold 
Bath fhuts the Pores, as a warm one opens themi 
therefore the Blood being allowed to be greatly in- 
flamed in this Cafe, and ^ampiefs Powder being a 
very hot Mediciiie, it is reafonable to think, that when 
a Patient takes it, the fetting him up to the Chin m 
hot Water for fome Hours, would help the Opera- 
tion of the TowderSy by diluting the Blood, and re- 
laxing the Pores* 
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Vn. A brief Account by Mr, John Eames, 
F. R. S. of a Work entitled. The Me- 
thod of Fluxions and Infinite Series, 
with its Application to the Geometry 
of Curve Lines, by the Inventor Sir 
Ifaac NewtoD. Kt. &c. Tranjkt.d from 

the Author's Latin Original not yet 
made puhlick To which is fuhjoind a 
perpetual Comment upon the wholes 8cc. 
by John Colfon^ M. A. and F. R. S. 

THIS Pofthumoiis Work of our late excellent 
Prefident, a Tranflationofwhichwehave now 
received from the Hand of the learned and ingenious 
Mr. Colfony has been long and impatiently expeded 
by the curious in thefe Matters 5 and now it appears, 
I believe it will fully anfwer, if not exceed, thofe Ex- 
pedations, as well as confirm the Reputation the Au- 
thor 
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thor has fo juffly acquired by his other Writings, For 
it is wrote with the fame Genius and Jlcumen, it 
explains the Principles of his Method of Fluxions 
with great Ciearnefs and Accuracy, and applies 
thofe Principles to very general and fcientifical Spe- 
culations in the higher Geometry. And farther to 
explain this Work, and to fupply fuch Things, for 
the Ufe of xommon Readers, which the Author, ac- 
cording t© his ufual Brevity, has often omitted j the 
Tranflator has thought fit to give us a Comment on 
a good Part of the Work, and has promifed the reft 
at a proper Seafon. His Fitnefs for fuch an Under- 
taking is well known to the learned World, into 
which he wa^ many Years ago introduced by a very 
good Judge, as a Perfon who was reconditions Ana- 
lyfeos feritiffimus. 

This Text may very well be divided into three 
Parts : An Introduftion, containing the Method of 
Infinite Series 5 The Method of Fluxions and Fluents ^ 
and laftly, The Application of both to the moft con- 
fiderable Problems of the higher Geometry. The 
Comment coniSfts of very valuable and curious An- 
notations, Illuftrations, and Supplements, in order to 
make the whole a compleat Injiitution for the Ufe 
of Learners. I Ihall take a kind of comparatiw View 
of the Text and Comment together. 

The great Author, in what is called the Introdudi- 
on, teaches the Rudiments of his Method of Infinite 
Converging Series, which is preparatory to that ot 
Fluxions. In this he ftiews how all Compound Alge- 
braical Quantities may be refolved into Series of fimple 
Terms, which will converge to thole compound 
C^antities, or rather to their Roots $ juft as in com- 
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mon Decimal Arithmetick, any complicate Number 
whatever, rational or furd, may be profeeuted and 
exhibited to what Degree, of Accuracy we pleafe, by 
decimal Parts continued in injtnitum. And this ge- 
neral Arithmetick is here applied to the finding of the 
Roots of all kinds of Algebraical Equations, whether 
pure or affefted. 

And this Doftrine is carried on ftill farther by Mr. 
Colfon in his Comment. He purfues the Author's 
Hint, that vulgar Arithmetick and Algebra, decimal 
Fractions and infinite Series, have the fame common 
Foundation, and compofe together but one uniform 
Science of Computation. For, as in our vulgar Arith- 
metick, when rightly explained, we exprefs and com- 
pute all Numbers by the Root Ten, and its fevcral 
Powers and their Reciprocals, together with a Set of 
certain known and fmall Coefficients i fo in this more 
univerfal Arithmetick of Infinite Series, we do the 
fame thing in effect, by means of any Root affumed 
at Pleafure, its Powers and their Reciprocals, difpofed 
in a regular defcending Order, together with any Co- 
efficients, as it may happen. And when thefe Series 
duly converge, they will as truly exhibit by their Ag- 
gregate the Quantity required, as a Decimal Fraftion 
infinitely continued will approximate to its proper 
^afitum. This gives him Occafion to expatiate large- 
ly upon the Nature and Conftruftion of Arithmetical 
Scales, particular and general 5 and to inquire into the 
Nature and Formation of Infinite Series, and their 
Circumftances of Convergency and Divergency. To 
explain which he fhews, that in every Series there is 
always a Supplement to be underftood, when it is not 
exhibited. This Supplement fums up the Series, and 

makes 



makes it ftop at a finite Number of Terms, in series 
that either converge or diverge. Whence in di- 
verging 5erles it muft necefl'ariiy be found and ad- 
mitted, orotherwife the Conclufion will not be true 5 
but in converging Series, where it can feldom be 
known, it may fafely be omitted, becaufe it conti- 
nually diminiflhes with the Terms of the Series, and 
finally becomes lefs than any afllgnable Quantity, 

The Nature of infinite Series being thus difpiay'd, 
he applies them to tlie Refolution of all kinds of Al- 
gebraical Equations. He explains in a very general 
Manner, the Author's famous Artifice, for finding the 
Forms of the Series for the Roots, and their initial 
Approximations, by means of a Parallelogram and 
Ruler, and ftiews its Application in all Cafes. Then 
he invents many ways of Analylis, by which the 
Roots are further profecuted, and may be produced 
to any Degree of Accuracy required. Aifo many other 
Speculations are added, to compleat the Doftrine of 
Series i particularly a very general and ufeful Theo- 
rem, for the Solution of all affeded Equations in 
Numbers. 

From the Refolution of Equations and the Doc- 
trine of Infinite Series, which finifties the firft Part 
of this Work, Sir Ifaac Newton^ proceeds to lay 
down the Principles of his Method of Fluxions, which 
is the chief Defign of the prefent Treatife. This Me- 
thod he founds upon the abftrad or rational Mecha- 
nicks, by fuppofing all Mathematical Quantities to be 
generated, as it were, by local Motion, and there- 
fore to have relative Velocities of Increafe or Decreafe, 
which Velocities he calls Fluxions. And the Quan- 
tities fo generated by a continual Flux he calls Flu- 
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mts or flowing Qaantities i the Relation of which 
Fluents is always exprcfs'd by fome Algebraical Equa^ 
tion, either given or required. If this Equation be 
given, and the Relation of the Fluxions is required, 
it conftitutes the direB Method of Fluxions ^ but 
when the contrary^ 'tis the inverfe. Method of 
Fluxions. 

Sir IfaaCy in his firft Problem, which takes in the 
dired Method of Fluxions, fliews how to find the 
Relation of the Fluxions in a verv general Manner, 
and by a great Variety of Solutions. This way of 
refolving the Problem is peculiar to this Work. He 
likewife extends it to Equations involving feyeral 
Fluents, which accommodates it to thofe.Cafes, where- 
in any complex or irrational Quantities, may be found, 
or Quantities that are geometricajly irreducible. 
Then he demonftrates the Principles of his Method, 
or the Precepts of Solution, from the Nature of 
Moments or vanifliing Quantities, and from the ob- 
vious Properties of Equations, which involve indeter- 
minate Quantities. 

The Commentator much inlarges upon this whole 
Dodrine $ he enters into the Reafon and Ufe of this 
Multiplicity of Solutions, and fhews it is a necelTary 
Refult from the different Forms the fame given Equa- 
tion may acquire. But efpecially he takes the Au^ 
thor s Demonftration into ftrid Examination,, endea- 
vours farther to illuftrate and enforce its Evidence, and 
to clear it from all the Objedions that either have or 
may be urged againft it. He even contends, that tho' 
the Moments and vanifhing Quantities of the Author 
could be proved to be impofllble, as has been fug- 
gcfted by fome Mathematicians, yet even then they 

would 
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would be fufficicnt for all the purpofes of Fluxions, and 
he produces Inftances of a like Nature from other parts 
of Mathematicks. And tho' the Author, Sir Ifaac 
Newtoity in his prelent Treatife, does not diredly men- 
tion fecond Fluxions, or thofe of higher Orders 5 yet the 
ingenious Commentator thinks proper to extend his 
Inquiries to thefe Orders of Fluxions, demonftrates 
their Theory, gives Rules and Examples for deriving 
their Equations, proves their relative Nature, and even 
exhibits them to View by Geometrical Figures. This 
laft he does chiefly in what he calls the Geometrical 
and Mechanical Elements of Fluxions i and he con- 
trives a very general Method, by means of Curve- 
lines and their Tangents, to make Fluxions and Flu- 
ents the Objeds of Senfe and ocular Infpeftion.5 and 
thereby he illuftrates andyerifies the received Methods 
of deriving their Equations in all Cafes. 

In the Author's fecond Problem, or the Relation 
of the Fluxions being given to determine the Rela- 
tion of the Fluents,, which includes the inverfe Me- 
thod of Fluxions, he begins with, a particular Solu- 
tion of it. He calls this Solution particular, becaufe 
it extends only to fuch Cafes, wherein the given 
Fluxional Equation either has been, or might have 
been, derived from fome previous finite Algebraical 
Equation. Then he fhews how we may return di- 
redly to this Equation. But this is feldom the Cafe 
of fuch Fluxional Equations, whofe Fluents or Roots 
are propofed to be found. For they have comriionly 
Terms either redundant or deficient, by which they 
cannot be brought under this particular Solution, 
Therefore to anfwer this Cafe alfo, he gives us a ge- 
neral Solution, in which he extrafts the Roots of any 

propofed 
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propofed Fluxional Equation, by fevieral ingenious 
Methods of Analyfis. And iiere it is chiefly, that he 
calls his Method of Infinite Series to his Ailiftance i 
for the Fluent, or Root, will here always be exhi- 
bited by a Series. And to find the Fluent in finite 
Terms, when it can be done, requires particular Ex- 
pedients, as we {hall fee afterwards. 

Mr. Colfon in his Comment upon this Part of the 
Work is very full and explicit. He explains and 
applies the Author's particular Solution 5 but is much 
more copious in explaining the Examples, and clear- 
ing up the Difficulties and Anomalies of the general 
Solution. This is chiefly performed by introducing 
feveral new and fimpie Methods of Analyfis, or Pro- 
cefles of Refolution \ and by applying the Author's 
Artifice of the Ruler and Parallelogram mentioned 
before, to thefe Fluxional Equations : By which means 
not only the Forms of the Series are determined, and 
their initial Approximations, as has been obferv'd 
above ^ but like wife all the Series may be found, that 
can be derived from the fame Fluxional Equation. 
The Commentator concludes by giving us a very ge- 
neral Method for refolving all Equations, whether 
Algebraical or Fluxional ^ which Method requires na 
foreign Aflifl:ance, or no fubfidiary Operations, w hich 
all other Methods do. It is founded upon the Ufe 
and Admiffion of the higher Orders of Fluxions, and 
is exemplify'd by the Solution of feveral ufeful Pro- 
blems. Here the Comment leaves us, but we will go 
on with our Author. 

Having thus taught us the Method of Fluxions, 
both dired and inverfe, he proceeds to apply this Me- 
thod to fome very curious and general Problems, 
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chiefly in the Geometry of Curve-lines. As firft, he 
determines the maxima and minima of Quantities in 
all Cafes, and propofes lome elegant Problems to il- 
luftrate this Dodrine. Then he teaches us to draw 
Tangents to Curves, whether Geometrical or Mecha 
nical, and that after a great Variety of Ways, or how- 
ever the Nature of the Curve may be defined. Here 
likewife he propofes fome Queftions, to exercife and 
improve the Learner : Then is very particular upon 
finding the Quantity of Curvature, at any Point of 
a given Curve, whether Geometrical or Mechanical, 
or in determining the Centre and the Radius of 
Curvature : To which feveral other curious Specula- 
tions are fubjoin'd of a like Nature. Here he com- 
municates a very elegant and intirely new Problem, 
for determining the Quality of the Curvature, at any 
Point of a given Curve i or how the Curvature pro- 
ceeds in refped of its greater or lefs Inequability. 

Afterwards he goes on to the Quadrature of CurveS;, 
which chiefly gives occafion to apply the inverfe Me- 
thod of Fluxions. And firft he (hews how, by the 
dired Method, to find as many Curves as you pleafc, 
(or to determine their Equations) the Areas of which 
ftiall be capable of an exad Quadrature. Then he 
fhews how to find as many Curves as you pleafe, 
which, tho' not capable of a juft Quadrature, yet 
their Areas may be compared to thofe of the Conic 
Sedions, or of fuch other Curves as fhall be aflign'd^ 
Laftly, He ftiews how to determine in general the 
Area of any Curve that fhall be propofed, chiefly by 
the Method of Infinite Series $ where many curious 
and ufeful Speculations are occafionally introduced 
and inferted : As how to afcertain the Limits of an 
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Area, when thus found analytically; how commodi- 
oufly to fquare the Circle, the Eilipfis, or Hyperbola, 
and how to apply the Quadrature of this laft to the 
computing a Canon of Logarithms; the Conftruc- 
tion of Tables for the ready finding of Quadratures, 
or the Comparifon of Areas, and how to apply them 
to the folving of other like Problems ; the forming 
of Conftrudions, and demonftrating Theorems by 
Fluxions ; the approximating to Areas mechanically^ 
and fuch-like. 

From finding of Areas he proceeds to the ReBiJt- 
cation of Curves s and firft he fhe ws how to find as 
many Curves as you pleafe, whqfe Curve-lines are 
capable of an exad Reftification. Then he teaches 
us to find as many Curves as we pleafe, v/hofe Curve- 
lines, tho' not capable of a juftReftification, yet may 
be compared with the Laigths of any Curve-lines 
aflign'd, or with the Areas of any Curve, when re- 
duced to the Order of Lines. Laftly, He determines 
tlie Lengths ot any Curve in general, and gives feve- 
ral proper Examples of it. All which elegant Specu- 
lations are managed with admirable Skill, great Sub- 
tilty., and fine Contrivance. 
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